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Abstract: Scoliosis is a disease that spine is curved sideways when viewed from the front. Evaluation of
the scoliosis usually uses moiré fringes or Xp images．These evaluations use static images with the trunk
fixed. Here, it is known among clinicians that a patient with scoliosis undergoes trunk deformation due to
respiratory movement. However, there has not been any research that uses dynamic trunk shape deformation
caused by scoliosis. In this paper, we describe a dynamic analysis method for respiratory movement and
trunk deformation of scoliosis patients. In this method, a 3D model of the spine and ribs was created from
data obtained from CT images, and the stress distribution during respiration was examined using the finite
element method. Compared with healthy subjects, scoliosis patients were verified to have a moment of force
centered on the spine when the lungs were inflated to the maximum. These results suggest that respiratory
movements are involved in the progression of scoliosis.
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Gortonら [8]は，3D Body Scanner（Vitronic 3D Body
Scanner）を用いて，体幹の形状を獲得し，脊柱側弯症の
































































図 1 獲得された側弯症患者の 3D モデル
Fig. 1 Obtained 3D model of a Scoliosis Patient.
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図 2 作成した健常者の肋骨の 3D モデル
Fig. 2 3D model of ribs and a spine of a healthy subject.

































図 3 作成した脊柱側弯症患者の肋骨の 3D モデル
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表 1 解析条件
Table 1 Analysis conditions.
要素数 接点数 最小要素サイズ [mm] 厚み [mm]
健常者 19,748 9,878 0.960 1.0
側弯症患者 20,474 10,241 0.992 1.0
図 4 健常者のメッシュ図
Fig. 4 FEM mesh of a healthy subject.
図 5 側弯症患者のメッシュ図






図 2 と図 3 のそれぞれのモデルのメッシュ図をそれぞ








シミュレーションの結果を図 6，図 7 に示す．これら
は，それぞれ，伏臥位で，足方から見た状態で表示してい
図 6 健常者の呼吸動作中の最大の応力
Fig. 6 Maximum stress during respiratory movement of a
healthy subject.
図 7 側弯症患者の呼吸動作中の最高の応力

























c© 2020 Information Processing Society of Japan 1774
情報処理学会論文誌 Vol.61 No.11 1771–1778 (Nov. 2020)
図 8 左右不均衡な位置
Fig. 8 Unbalanced position on left and right ribs.
図 9 脊椎での左右不均衡な位置






Table 2 Analysis conditions.
要素数 接点数 最小要素サイズ [mm] 厚み [mm]
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図 10 解析に用いた側弯症患者の 3D モデル
Fig. 10 3D model of a scoliosis patient.
図 11 解析に用いた側弯症患者のメッシュモデル
Fig. 11 Mesh model of a scoliosis patient.
図 12 応力分布
Fig. 12 Maximum stress of a scoliosis patient.
図 13 応力分布
Fig. 13 Maximum stress of a scoliosis patient.
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Fig. 14 Displacement in breathing motion.
図 15 変位評価の参照点
Fig. 15 Reference points for displacement evaluation.
図 16 参照点の変位量
Fig. 16 Displacement of reference points.


























Table 3 Displacement of reference points.
X[mm] Y[mm] Z[mm]
番号 Left Right Left Right Left Right
1 22.24 −11.70 −25.40 −20.60 38.37 23.27
2 17.11 −10.47 −18.11 −16.66 38.49 23.09
3 11.39 −8.40 −10.80 −11.29 34.45 21.39
4 6.40 −6.29 −5.10 −7.19 29.03 18.23
5 2.48 −3.55 −1.24 −2.62 23.10 14.13
6 0.43 −1.60 0.34 −0.34 18.02 10.24
7 −1.32 0.20 1.56 0.90 13.48 5.47
8 −2.64 0.75 2.22 1.00 8.13 3.17
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図 17 体幹装具により押さえる位置
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